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ABSTRACT: ln this paper there is presented the geometrical model of the endoprosthesis with 
needle-palisade fixation system for minima! invasive total hip resurfaci� arthroplasty (THRA) corresponding with the concept and assumptions of the Rogala 's patent [ I 6, 17], also presented in 
papers [ 14. 15]. The most advantageous needle-palisade fixation system variant according to adhesive 
properties optimization is here under discussion. Authors also present early pre-prototypes of the 
endoprosthesis manufactured by CNC Controlled Electrical Discharge Machining and Selective Laser 
Melting with discussion about the technological possibilities for the further endoprosthesis prototypes 
manufacturing. 
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I. INTRODUCTION
The total hip resurfacing arthroplasty concept (THRA)_is the epiphyseal cancellous bone 
preserving altemative to commonly used long stem total hip replacement (THR). lt restores normal 
joint biomechanics and close-to-natural load transfer ensuring artificial joint stability. During the 
traditional THR with the long stem endoprosthesis (Fig. l a) the head and neck of the femur are 
removed. To the femur cavity there is inserted the metallic stem while the cup is placed into the socket 
in pel vis which has been reamed to shape. Both components . of endoprosthesis are bonded to 
surrounding bone by either bone tissue in-growth or with polymer cement. The high invasiveness of 
traditional endoprosthesis leads to non-physiological load transfer (stress shielding phenomenon) 
resulting in bone atrophy and extensive destruction of surrounding bone tissue (Fig. I b ). 
Fig. I: a) Traditional long-stem hip endoprosthesis; 
b) the roentgenogram showing the destruction
in femoral bone with bone resorption caused by the
stress shielding phenomenon
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